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THE ADVANCEMENT OF THE PRINCIPLES OF 
DIET AS A BRANCH OF PUBLIC HEALTH WORK." 

BY JAM~S WHEATLEY, M.D., 
Medical Officer of Health to the Salop GountF Council. 

WHE~ I promised to read a paper on diet at the beginning of the 
session, I thought that the subject was not receiving the attention 
that it deserved, but since then there has been such an eruption of 
literature that one feels some hesitancy in adding to it. The object 
of this paper, however, is strictly limited to pointiug out generally 
how the consideration of diet and eating opens up a vast field for 
preventive medicine, a field which has been almost entirely neglected 
hitherto by the Public Health profession. Sir James Orichton Browne, 
in an address at the Congress of the Royal Institute of Public Health 
held in London last year, said that very much had been clone by 
preventive medicine for children and young people, but little for 
those more advanced in age. I t  is possible that by attention to 
matters of diet, preventive medicine may become as efficacious in 
preventing disease in more advanced ages as it has been in the earlier 
ages. 

The main proposition that I wish to prove is that the teaching' 
correct laws of diet is one of the most important branches of preventive 
medicine, and, if carried out, is likely greatly to improve the physique 
and increase the wealth of the nation. 

At the outset I should like to say a few words in answer to those 
critics who contend that the amount and quality of food may be left 
to the individual feelings and need not be controlled by arbitrary 
laws. In a state of nature this might be so, where man had by his 
own individual physical exertion to find his own iood and to eat it 
without any elaborate preparation. If we consider the conditions 
that obtain under our modern civilization, we shall see that the natural 
conditions have been so far departed from that natural instincts, 
unless properly directed, can no longer be regarded as a safe guide. 
The vast majority of the population, even of the so-called working 
classes, do not gain their livelihood by  hard manual work. Those 
who are obtaining fair wages can at all times get plenty of food. The 
food is mostly" prepared by removing all parts that are difficult of 
mastication or digestion, and it is made still more easy to eat by 

* Read before the North-Western Branch of the Incorporated Society o2 
Medical Officers of ttealth on April 20, 1906: 
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careful cooking. Much food is taken in a liquid or semi-liquid form, 
and there is usually at hand a copious supply of water or other drink 
with which the food can be washed down the throat in a half masti- 
cated form. By these various means, which are products of our more 
or less artificial civilization, large quantities of food can be eaten before 
the appetite is satisfied. For these reasons, it appears to me that the 
appetite, which should be a good guide as to the amount and quality 
of food that should be eaten, cannot be relied upon. 

Before entering into the question of the harm done and the diseases 
produced by errors of diet and mastication, I will deal with the subject 
of the amount of food necessary to keep the body in health and vigour. 
Here I shall quote freely from Professor Chittenden's work, Physio- 
logical Economy in Nutrition, and I shall not apologize for doing so, 
for although, no doubt, this work is well known to many of you, it is of 
such great importance that it cannot be too carefully studied. Before 
Chittenden's work on this subject, scientific diets had been drawn up 
by many eminent authorities after careful observations on the food 
taken by various people of different nationalities and under different 
conditions, but it was not proved in any way that these amounts were 
necessary to meet the requirements of the body. Voit's standard is 
perhaps the one that has been most generally adopted. For a man 
of 70-75 kilos, i.e., about 160-170 lbs. in weight, taking moderate 
exercise, it allows 118 grams of nitrogenous food, 56 of fat, and 500 of 
carbohydrates, or a total fuel value of over 3000 calories. 

Professor Chittenden was led to undertake his prolonged and 
laborious experiments by Mr. Horace Fletcher, who for five years had 
practised great economy in diet along with elaborate mastication. 
Whilst under Chittenden's observation, he lived on about 40 per cent 
of the nitrogenous food allowed by Volt and with only about one half 
the total food estimated in fuel value. During this time he was put 
through the drastic and fatigum~ exercises given to the 'Varsity crew 
without distress or soreness. That the food was sufficient is shown 
by the fact that he maintained nitrogenous equilibrium. Dr. 
Anderson, the Director of the Yale G)nnnasium, said: "My con- 
clusion given in condensed form is this: Mr. Fletcher performs this 
work with greater ease and with fewer noticeable bad results than 
any man of his age and condition I have ever worked with." 

Chittenden p~efaces an account of his experiments by saying that 
" obviously it is of primary importance that we should know quite 
definitely what the minimal proteid requirement of the healthy man 
really is; and the experimental work to be detailed has aimed especially 
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to determine whether it is possible to materially tower the amount of 
daily proteid food, without detriment to the b0dgy health and with 
maintenance of physical and men~l vigour." He began with an 
experiment on himself, and the result as described in the following 
quotation is extremely interesting. " A t  first the change:ton smaller 
amount of daily food was attended with some discomfort, but this 
soon passed away, and the writer's interest in the subject was aug- 
mented by the discovery that he was unquestionably in improved 
physical condition. A rheumatic trouble in the knee joint, which 
had persisted for a year and a half, and which only partially responded 
to treatment, entirely disappeared (it has never recurred since). Minor 
troubles, such as 'sick headaches' and bilious attacks, no longer 
appeared periodically as before. There was greater appreciation of  
such food as was eaten ; a keener appetite and a more acute taste 
seemed to be developed, with a more thorough liking for simple foods. 
Indeed, the writer is disposed to maintain that he has done more work, 
and led a more active life in every way during the period of this ex- 
periment, and with greater comfort and less fatigue than usual. His 
health has certainly been of the best during this period." During 
the period of this experiment, the proteid food taken was  about one- 
third what is considered the average requirement, and the total fuel 
value about one-half. 

Chittenden's experiments were conducted on three distinct classes 
of men--a group of five men acting as professors and instructors in 
the university ; a detail of thirteen men from the Hospital Corps of 
the United States Army, and a group of eight students, all trained 
athletes, and in training at the time of the experiments. Throughout 
the experiments there was no restriction to any particular kind of food, 
each one selecting for himself, but the consumption of flesh food 
greatly decreased. The observations were of two kinds : one carried 
on over considerable periods of four,: five, or six months, during which 
time the body weight was taken and the urine measured and analysed 
daily; the other carried on for periods of about a week, a complete 
nitrogen balance being taken each day. From the prolonged obser- 
vations one can estimate the amount of nitrogen in the food from that 
excreted in the urine, that is supposing nitrogenous equilibrium is 
maintained. The nitrogen balance experiments give absolutely the 
amount of nitrogen in the food and excreta, and whether the food 
falls short or is in excess of the needs of the body. 

Speaking: generally, the experiments show ~hat proteid food was 
reduced without ill effects from Voi.t's standard of 118 grams to 36-54 
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amongst the professional group, to an average of 55 amongst the 
soldiers, and an average of 62 amongst the athletes. This reduction 
was also accompanied by a considerable reduction in the total fuel 
capacity of the food. The commencement of the dieting was usually 
accompanied by a loss of body weight, but this soon became stationary, 
and both a body and a nitrogenous equilibrium were maintained on 
these very low nitrogenous diets. Speaking of the results of the 
observations on professional men, Chittenden says: " With this 
general concurrence of results, we are certainty Warranted in the 
assertion that the professional man can safely" practise a physiological 
economy in the use of proteid food equal to a saving of one-half to 
two-thirds the amount called for by existing dietaries, and this without 
increasing the amount of non-nitrogenous fo0d consumed." 

At the end of the period of dieting, Dr. Anderson reported very 
favourably On the physical condition of the soldiers and athletes. 
The results of the systematic tests showed that the soldiers had gained 
greatly in strength. Of the athletes, " every man, without exception, 
showed a decided improvement in his muscular power as measured by 
the strength tests." " Naturally, in the ease of these men (the 
athletes) the gain in strength recorded cannot -be assigned to systematic 
trai~ing. The only change in their mode of living which can in any 
sense be responsible for the improvement is the change in diet. The 
main fact to be emphasized, however, is that these men--trained 
athletes, accustomed ~ live on relatively large amounts of proteid 
food--for a period of five months reduced their intake of woteid food 
more than fifty per cent without loss of bodily weight, and with a 
marked improvement in their muscular power." 

To sum up briefly, careful experiments On a variety of subjects 
spread over considerable periods appear to show that persons may 
live in perfect health, and gain in strength and activity, on an amount 
of nitrogenous food equal tO one-third to one-half of what is usually 
considered necessary, and without any increase of non-nitrogenous 
food. The experiments, so far as they go, appear to be conclusive, 
bu~ in an important matter like this, one cannot have too much 
confirmation, and it is to be hoped that they will result in many 
other investigations of a similar kind. 

The experiments do not touch upon the extremely important 
matter of the amount of nitrogen required by growing youths, and 
it would be dangerous to draw inferences from them in this direc- 
tion ; nor do they deal with the amount of nitrogenous food necessary 
for a person undergoing extreme exertion. 
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It  has been suggested, that although the persons subjected to these 
limited diets are apparently in good health and can perform their 
ordinary work well, yet they would not have the same reserve power 
to contend with any exhausting influence, or to resist the attack of 
disease. I must say that this seems to me to be extremely improbable, 
and that it is much more reasonable to suppose that a person who is 
in perfect condition for his usual work is also in the best condition 
for emergencies. It  has also been pointed out as a warning, that the 
diminution of phthisis has been accompanied by a large increase in 
the consumption of flesh food. I think it would be extremely 
dangerous'to draw any conclusions from this fact, which may easily 
be a coincidence. 

What is the practical outcome of these experiments ? The first 
and most obvious is an economical one. If it is possible to maintain 
the body in a perfect state of efficiency on fifty per cent less proteids, 
the most expensive form of food, the problem of the food supplies 
to the poorer classes of the population m a y  be greatly simplified. 
Perhaps it will be foun5 that Rowntree's statistics dealing with the 
proportion of underfed people in this country will have to be revised. 
On the other hand, it must be remembered that in all probability 
the subjects experimented on by Chittenden had their food better 
prepared, and masticated it better, and thus exercised greater economy, 
than one would find among the great mass of the population. It  is 
quite obvious that if Chittenden's deductions are correct, they should 
lead to a wholesale reformation of the dietaries of our prisons, work- 
houses, and asylums. Although this economy in diet has a very 
important bearing upon the wealth of a nation and its power to 
compete with other nations, y e t ,  so far as it concerns us, the most 
important question is : to what extent will such economy tend to 
increase general physical well-being, and to decrease disease ? Here 
we are dealing with a problem that, perhaps, does not admit of such 
direct proof. There is, however, much reason for supposing that 
many diseases and abnormal conditions are due to the circulation in 
the blood, and the deposition in the tissues, of products of metabolism 
of nitrogenous matter. One fact clearly brought out by Chittenden's 
experiments was, that uric acid markedly decreased in the urine 
with a diminution of nitrogenous food. Chittenden says: " Certain 
it is that severn1 of the persons under observation who had troubles 
of a gouty or rheumatic nattrre in the past have, during the course 
of the experiment, experienced relief, with complete and permanent 
abeyance of all symptoms. The ~Titer is firmly of the opinion that 
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ordinary gout and rheumatism are entirely preventable by reasonable 
care and judgment in the matter of diet." 

I am not in a position to enter into the much-debated question as 
to what diseases and conditions are produced by uric acid and other 
products of nitrogenous metabolism, but I would say that there is 
much evidence to show that these products may have a poisonous 
effect upon almost all the organs and tissues of the body. Dr. Haig 
attributes touric acid two groups of diseases : one due to circulation 
of the poison in the blood, and the other to deposition in the tissues. 
These two groups appear to include, with the exception of the infectious 
diseases, the majority of the diseases that we suffer from. His theory 
is an extremely simple one, and may be briefly summed up thus. Uric 
acid is produced from proteid food, and from purin substances in 
the food allied to uric acid. The amount of uric acid formed from 
nitrogenous food depends upon the amount of this food taken, whereas 
all the purin bodies in the food are transformed into uric acid. The 
excretion of uric acid depends upon the alkalinity of the blood, and 
the excess of the uric acid formed from the food over that excreted, is 
deposited in the tissues. By regulating the amount of proteid food 
taken, and by excluding from the diet, as far as possible, all foods 
containing purins, the amount of uric acid in the urine can be greatly 
reduced, and by degrees also the uric acid stored in the tissues. These 
theories are not accepted generally by the medical profession, but it 
is quite possible, and indeed appears likely, that the practice based 
on them is very successful. The success, however, may be due entirely 
to the diminished nitrogenous diet which undoubtedly follows the 
giving up of meat, rather than to the exclusion of purin-containing 
foods. There are, however, many ~assertions made by Dr. Haig 
which are of a purely physiological nature, and which should be 
capable of absolute proof or disproof, e.g., the effect of uric acid in 
the blood as an obstruction to capillary circulation, its effect upon 
the haemoglobin value of the red blood corpuscles, the possibility 
of its continuous diminution in the urine by adhering to purin-free 
foods for long periods. 

I would like here to call your attention to a very important pape~ 
by Professor Clifford A]lbutt, on " R i s e  of Blood Pressure in Later 
Life,"* in which he contends that this is a primary condition, due 
mainly to over-eating, and that any arterial degeneration that may 
accompany it is usually secondary. The gradual progress of the 
condition of excessive blood pressure into diseased conditions of the 

* Meclico-Chi~urg~ca~ Transactions, vol. lxxxvi. 
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arteries and, the heart, ending usually in apoplexy, an~3mia, o r  worn- 
out heart, is graphically described, t ie points out  how, if taken in 
its early stages, this condition can be remedied, but that  it is usually 
overlooked; and so impressed is he with the importance of this 
matter that he advises that every m a n  who has passed tile age of 
forty should have his blood pressure tested at regular intervals. If  
this is correct, I think we shall all agree tha t  the proper means of 
prevention is the general cultivation of the correct principles of ~ diet, 
for it is quite legitimate to argue that  a diet that  in a certain number 
of persons will produce such disastrous results, will to a less degree 
prove harmful to a very much larger number of people. 

I now come to the question of mastication and insalivation, a proper 
appreciation of which I consider is the most important matter in the 
education of the people on the subject of diet. I t  is impossible for  
me to enter into this subject at any length here, and I must refer you 
to Dr. Campbell's articles in the Lancet of Ju ly  and August, 1903, on 
" Observations on Mastication," and to Dr. van Someren's article, 
entitled " Was Luigi.Cornaro right ?" read before the Physiological 
Section of the British Medical Association in the year 190L My 
reasons for attaching so much importance to perfect mastication 
may best be considered separately. 

Satis/actory mastication ant i~salivation are the only natural means 
by which the appetite can be restrained within normal limits.--It is quite 
absurd to suppose that  the mass of the people are going to live 
according to a specified dietary, if such dietary is at variance with 
the desires of their appetites and the possibilities of attainment~ If, 
however, habits can be cultivated that, will increase the pleasure in 
eating, and at the same time act as a natural check upon excess in 
food, then I say there is a distinct hope that  a great reformation may 
be brought about. After observing Mr. Fletcher a n d  Dr. Someren, 
Sir Michael Foster said, " The adoption of the habit of thorough 
insalivation of the food was found in a consensus of oIiinion to have 
an immediate and strildng effect upon appetite, making  this more 
discriminating, and leading to tile choice of a more simple dietary, 
and, in particular, in reducing the craving for flesh food. The appetite, 
too, is, beyond all question, fully satisfied with a dietary considerably 
less than with ordinary habits is demanded." The evidence is very 
strong that  with thorough mastication the appetite is a safe guide 
as to the amount of food that  should be taken, and also that  with 
imperfect mastication the amount of food necessary to satisfy the 
appetite is greatly in excess of bodily requirements. This is, moreover, 
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a matter that to some extent can readily be put to the test by any of us. 
Per/ect mastication produces economy in nutrition.--In this connection 

I would mention a most remarkable statement made by Mr. Fletcher 
and  Dr. Someren, that when  practising careful mastication and 
insalivation their f~eces were free from odour.  Sir Michael Foster 
says, "One fact futly.:,confirmed by the Cambridge observations 
consists in 4he effect of the special habits described upon the waste 
products of the bowel. These are greatly,reduced in amount, as might 
be expected ; but ~they are markedly changed in character, becoming 
odourless and inoffensive, and assuming a ,condition which suggests 
that the intestine is in a healthier and more aseptic condition t~han is the 
case under ordinary circumstances." As the bowels were frequently 
not moved more than once or twice a week, the only conclusion that 
one can draw is that there was no decomposable matter in .the f,eces, 
and that the absorption by the stomach and  intestines had been 
absolutely pm~ect. This economy in nutrition is probably only the 
smallest of the gains, the greatest being the freedom from absorption 
of noxious substances, ,and the healthy condition of the whole gastro- 
intestinal tract. 

Per/ect mastication must necessarily tend to froduce a healthy condition 
o~ the digestive system.--I need not labour this obvious assertion, but 
will simply say that it appears probable that the majority of the 
diseases and conditions of perverted function of the digestive system 
would be prevented if perfect mastication and insativation were 
practised. 

I[ thorough mastication is practised #ore an early age, th.e muscles, 
glands, and bones about the law and adjacent parts o[ the base o[ the 
skull become per[ectly developed, and many serious abnormalities are 
prevented.~Dr. Campbell says," Hence in one who has from childhood 
upwards been accustomed to masticate efficiently, we generally find 
these par ts  well developed, the iaws large and shapely, the teeth 
regular and straight, the tongue and salivary glands large, t he  nasal 
and nasopharyngeal ,passages spacious, and the mucous membrane 
of the bueca! and adjoining cavities healthy." Besides the.prevention 
of overcrowding and decay of the teeth, and inflammatory conditions 
of the mucous membrane, Dr. Campbell asser~ that the action o f  
mastication, if properly carried out, broadens the posterior nares, and 
very efficiently prevents .the growth of adenoids. We all know what 
dire consequences are produced by this-condition of adenoid, growth 
blocking the posterior nares. It  is the cause of deafness and affections 
of Che middle ear, deficient mental development, and mouth breathing, 
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with all its dangers and harmful influences. With regard to the 
spread of infectious disease, particularly of diphtheria and scarlet 
fever, we know by experience that "mouth breathers" play a very 
important part. If, then, as Dr. Campbell asserts--and he produces 
very strong evidence in support of his views--all this disease can 
be prevented by teaching mastication in children at an early age, 
what a grand field this is for preventive medicine. And here I would 
like to venture an opinion that the ultimate good of medical inspection 
of scholars must depend upon the discovery of causes of disease, and 
-the methods for their prevention. The: mere treatment of defects 
when produced will do little for the permanent advancement of the 
r a c e .  

Although the Public Health profession has-not, speaking generally, 
taken measures to educate the people with respect to diet, yet in one 
important matter we have taken active measures; I refer to the 
feeding of infants. Most Medical Officers of Health have issued 
instructions which, no doubt, on the whole have done good, but they 
appear to me to have failed in one important particular to follow 
the indications clearly given by nature. No encouragement is given 
to the desire to chew which shows itself in the child about the time 
of the eruption of the teeth or before, and by giving most of the food 
in a soft form for the first two years any necessity for mastication 
is done away with. Thus a most important natural instinct is 
smothered, and the very pernicious habit of bolting food is encouraged. 
Dr. Campbell recommends that at the age of six months the habit 
of mastication should be encouraged by giving the child a chop or 
chicken bone made savoury with sugar or salt, and that later, when 
starchy food is given, it should be entirely in a hard form, e.g., hard 
biscuits or leathery crusts. I merely mention these matters to show 
the danger of looking at the immediate effect only. I think we are 
too apt to view many of these questions from the point of view of 
the bacteriologist, and to forget that of the physiologist. 

A natural question arises, What can the Public Health profession 
do ? We have no statutory powers or duties in connection with this 
matter. When Dr. Priestleyissued his notice on the evils of alcoholism, 
I was struck with the soundness of the comment of one of the leading 
London papers. It was to this effect, that such a notice was perfectly 
legitimate, if it voiced the opinion of the medical profession, but not 
otherwise. ~qow it must, I think, be accepted that as pubhc officials 
we have no right to put forth views for the guidance of the public, 
except such as are accepted by the recognized authorities on the 
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subject. I t  is, consequently, extremely desirable that investigation 
into the various problems in connection with diet in health should 
be encouraged in every way, in order that we may arrive at some 
definite basis of agreement. 

The first step I would suggest is that  a more intimate association 
should be brought about between physio!0gists and the Public Health 
profession. During the last few years there is one branch of scientists 
that we have been very closely associated with, much to our advantage. 
I refer to the bacteriologists. I consider the physiologist should have 
as close a relationship to our branch of the profession, because the 
problems that he can work out :for us, although not dealing with 
immediate dangers, are such as have a most vital bearing upon the 
health of the people. This more intimate association with physiologists 
might be brought about in many ways, such as the publication in our 
Journal of articles on physiological problems affecting Public Health, 
and invitations to physiologists to read papers at our meetings and 
take part in our discussions. This association would no~ only greatly 
benefit us, but it would suggest to the physiologist many practical 
matters bearing upon the Public Health requiring investigation, just 
as the Medical Officer of Health at the present time brings matters 
under the notice of the bacteriologist. 

Sanitary Authorities should be encouraged to stimulate investigation 
into these problems, and physiological laboratories should be brought 
more into touch with those responsible for the Public Health, and 
their work directed to more practical aims. I cannot do better than 
quote an extract bearing upon this point from a note by Sir Michael 
Foster, written in 1902, on the Cambridge observations previously 
referred to. "For  this ]uller study the Cambridge laboratories do not 
possess at present either the necessary equipment or the ]unds to provide 
it. For the detailed study of the physical ei~ciency of a man under 
varying conditions, elaborate and expensive apparatus is required; 
and the advantages claimed for the special treatment of the food 
just discussed can only be tested by prolonged and laborious experi- 
ments calling for a considerable stat~ of workers. I t  is of great 
importance that t h e  mind of the lay public should be disabused of 
the idea that medical science is possessed of final information concerning 
questions of nut~fion. This is far from being the case~ Human 
nutrition involves highly complex factors, and the scientific basis 
of our knowledge of the subject is but:small ; where questions of diet 
are concerned, medical teaching, no less' than popular practice, is to 
a great extent based upon empiricism. But the scientific and social 



582 Diet as a Branch of Public Heatth ~P.b.~Eo~th- 

importance of the subject is  clearly immense, and it.is greatly to be 
desired that its study should be encouraged/ '  

I t  appears to me that  it  is a disgrace to the nation that  properly 
equipped laboratories have not been provided for this  and similar 
work, a n d  I would ask whether we, as the body of officials held 
responsible for the health of the people, have in the past done all that  
we could to stimulate interest. I venture to say that  i f  the public 
and the public bodies in this country really understood the importance 
of this work there would no longer be lack o~ funds, or lack of properly 
equipped laboratories. 

Another matter of importance is that  the study of diet should have 
a far more prominent position in t he  training of medical students, 
At present the amount of time and  attention given to it  is absurd 
compared with its importance, and the result, I think, is clearly 
reflected in the practice of medical men. 

Perhaps the most practical and immediate matter is, How is i~t 
possible to educafe the people in the principles of diet ? As the vast 
majority of the people in this country receive no medical advice or 
direction whilst they are in health, it unfortunately falls upon the 
Public Health profession, with its very limited resources, to do what 
it  can in this matter. We have aiready done something in educating 
mothers as to the feeding of infants, and I think this work might be 
extended on simitar lines with respect to children and adutts ; but 
we shall certainly have to look to the schools as  the principal means 
of education. Schools are now to a great extent under sanitary 
authorities, and it should be possible to impress those responsible 
for education with the national importance of a correct appreciation 
of .diet and  nutrition. Until the practice of the medical profession 
is entirely reformed, so that every practitioner becomes a health 
officer, and is consulted in all matters affecting the health of his clients, 
and not simply called in to cure disease, I am afraid we shall have to 
rety upon some such very incomplete acfSon as I have indicated. 

CONGRESS AT BRmTOL.--The subject chosen for the Conference of 
Medical Officers of Health at the Bristol Congress (July 9th to 14th) of 
the Royal Sanitary Institute is--" The need of additional powers for 
greater efficiency in Public Health Administration, and the amendment 
of the existing laws." Dr. Wellesley Harris, Town Hal], Catford:, S.E., 
is acting as Secretary for the Conference. 

DR. BARLOW (Bootle) has b~een appointed by the Liverpool University 
an extra-mural teacher on infectious diseases, and the Corporation 
Infectious Hospital has been recognized as a place suitable for teaching 
on infectious diseases to medical or public health students. 


